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uVS^fl 71:^2^ ^sV^ ^^uV itijc, a>s|.dT-o^ ^.^ t}^6]] 7^5^ J^oj: 

(Tail profile)^!-^^ M^l: 7]^ ^4 a] ^4 ^J-^fle^-o.^ a]-^ 

■ 
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tiVH^fl ih;^!-^ :^^} «J-^{Method of forming a isolation layer in a 

semiconductor device} 

[H^^ ^4"^!. 

:£ la xfl^l £ Id^ 7]^o\] ICI-^ te^l :±:^f ^ 

S. 2a i^^l H 2efe ^ ^^H1<^1 ^£^1 ^s^bv wj- 

101, 201 : ^Vi^l 7]% 102, 202 : sflH ^yrSl-BV 

103, 203 : sflH ^si-s]-' 104, 204 ^ ^Sefl^l^iiB ^€ . 

105, 205 : B^^l . 105a, 205a : :^^^]^ 3.^]^ 

106, 207 : ^:^} 206 : 
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230 : 

<ii> ^ aV^^l ix}^ dt^l- ^5^51 Hj-i^o]] ^o.^, .^^] STI (Shallow 

Trench Isolation) ^2:^ ±7]- ^5^^<^1a^ :e^^]o| aJ-w. yj.;^ ^|.e)o]] ^^jy]- 

7] ^7.} ^e]?]-# f^eflojj^ i;^]- ^e^s1-^ LOCOS(LocaI oxidation) 

^A^t>^j9.M-, ^-T- ±7} ^Bl^v^ 7}-^ ^Ve^'^'lUi ^(Bird's beak) 

o] »^^^s\o] ^^>o^ ^71^1 ^ ^HM7lfe ^^l^^l llr^i^i^f. 

STI ( Sha 1 1 ow Tr ench I so 1 at i on) ^2:5- ^ Aj t}:4 . 

<14> oj^l-, ^H-^ ^ig^ #Efl 7l#o11 CCl-^ ^^-£^-11 ^^f^ 

^c)-'^^ ^^s:]-7l5. tVcf. £ la ifl^l H Id^ ^2fl 7)^0]] 4^ :i7}S] ^ 
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<15> H lal: ^^^]] 71^(101) ^5|-5V(102) ^ ^S|-^H103) 

# ^^V^^s ^^^t!:4. ^3 ^51-^(103) ^^oll isefl^l^i:^!- s^Ltt ^ 

(103)0] i^^^cf. 

<16> £ lb* -i-^ "^^^ 4^ ^5^-5>(103)^ ^iT^tb 

^ ^}^<^1 sfla ^^^(102)^ ^^H^.^ ^]^^, rt^f '^n^ 

^H^l 71^(101)0] ^t:^-. 

<17> £ Ic* ^^5>^, ^4 ^S] '^^S] ti>£^fl 71^(101)^ ^^M^] ^4^>^ 

(105)1- '^I^, iSefl^l>^iB Ib^ 104)-i: ^l7]t!:4. 

<18> £ Id* B^^l(105)7]- nfl^£]^S. ^^]] >^VW.o)l #^#(:£AlSl;^l 

^^)^ ^^^^ ^ 51-^^^ y]^]^ <?|4 ^^i^^ ^^s]-(£.ic5] 103) ^<?^ 
^l7l^>ZL, ^2]- ^:^^o.^ sflH ^ ^2l-B]-(£ lc5] 102)^ ^^}^ 



4 ^el^Ml06)ol 



<19> 4^7] oil A^^tl: ^e^^^i: ^c^-^^ ^4 STI T^^^ 

^^^^ ^-f S^7l nfl^o)]. tt]^ W1<:>11 ^^fl ^y]^ ^^^^^IM- 

^^H7l- ^Ir «cJ-^lt ^ $A4. 

<2o> STI ^2:^ 4i;^f ^el^'^jAi 7}^^ ^-^^^^ B^^l^ £Ais](£ 

Ic^ 105a)7} m.^^\7]] f ^^5]<^ ffi^tl -^^^^ ^^l7l- ^^^4^ ^^14. '=>]n7\] B 
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^^1^ ^o^^ S.'^l^y} ^^m] ^^^Sl'S. ^] ^^^1 ^-^^o] ^Tfl ^^^^o] ^ 

^ ^ $i<^ ^;^>2^ 4l$l^i<^l ^^l^^^l ^^M^f. 

<2i> o]^ «oM^l-7i>i^ yj-^-^s. 7i^i: ^-z|^i-<^ m^^ii- ^^Ji" «fl ^^^^^ 

^2}-^(103) 4^^<^1 ^ifl^ E^^]^ ^^^^>7l 71^ 

ri^V 7>^J-:^l-5l'^1lA^^ f^o^Hl Wj^H Six] ^7] «fl 



t3 



<23> ^H^v, oie^*v tij.^^ ^elpl^ ^^5^^ ^^^^VTil ;^lc^lf- ^ ^7] Pfl^-ofl 

# Alz]- n]-ia^ ^]-g-^m ^-f-^l^, A]-ol37> 42}, iS-Sfl^l ri^o]! 

^^S^>^ ^2lDlo]l o^^ll tiV^^l 7l^^ Alz|S}7l7l- olBi^^:^l7l itfl^ofl S-S-Sfl^l^iiH 
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^tt ^1-^ ^^^] ^^^m ^l-§-^H H^^l^ ^j-^ i^ie^l- ^^711 

7]^s] 51^4 ^^>^ ^ 311-^ ef-^o)] 37£] s.oi:(Tail 

prof lie) 4 ^^^^U ^4 ^1 ^4 «J-*Bn^-o.^ 4-B-^}<=^ 
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nB. ^ sflH ^n^^ 4?]^}^ ^^1^, ^A ""M^-^s-s, 

^el yvs^fl 7]^ir ^4*11 a-^i5l7V ^#7fl ^^^^ ^A^sV 

T^sV^C-fl Aj^a) 1 iflx] 10% ^oy CHF3 7>>i5- ^2^-^ ^^I^^Vc:^ ^^^^ ^ 

^V5|-#oil cUtl: ^^wl7l- Aj-Efl^ ^4 ^^^^ 

^4^^^^ CF^ 7\^9\- CHF3 7>>^1- ^4 7>;±:S. Aj-g-sl-o^ ^Aj^H , CHF3 7>^1- CF4 
7]-^i^Cf ^-g-^H Cj]??: ^7M?1 ^)-EH<^flA^ ^^Itl-Cf. '^H, 

CHF3 7}^^^ CF4 7>^5] ti)^^ 2:1 ifl^l 10:1s. 2:^^!-^ ^o] 7}^^Z^. o]^]^ 

^4 ^^^^ ^4 A]^^ 5})^ AV^nV^^ A>^§ A^w.o] A]:g^ A^ 2^- ^ 

^^W. 

<27> Ile^4L, ^^^^ ^^^-^l^ ^s] "^^^ ^^^}7l imefl^^H 211 

isefl^i^E uflii^ ±7.} <=m ^s^-5^- ^ aiis. ^ 

<28> ^^^^}7] ^4 ^^^^ i^x} ^fil '^^^ tiVi^l 7]^ i^oll 
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^ cflt!: ^^w]7f PET ^^^S. 2%\ ^.^\^\ 

1 

Ai^u]^ Alz]- 7>^ f^oflA-] HBr 7>>i^ ^^1: ^ ^4. 1^1- HBr 

^ ^^^-^ <^l*H^f 7flA]£)^ ^Alc^jofl tlr^^S]^ ^O] o]-u|Bf A-^S iq-S. 4<y:*V 

^1^^ 7]-^ ;^Hl7ll t"^^ 'i^l- €^^>7ll t^^7l ^0)4. £ 

"S^oHlAi -f-<^ ^J:^ -^<a^^ ^l^i^Vcf. 
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<32> :£ 2a* ^5:^1-^, ^£^1 7]^(201) ^H] sflS ^s^^i202) ^ ^5|-e|-(203) 
^ ^^V^o.^ ^^^^i=f. '^]'^^^, 4-^ ^^^(203) ^^-^•^1. i£efl^l^Hl- ^ 
W -^^Is^F^ :i^> f-e]B]-ol ^^^^ <^^o] ^;^|. w-ej cg^o] ;^o^^ 

(203) '^ji^, ^51-^(203)^ 1500 A ^^]^ 
<33> JE 2h% ^z^- ^^^^ ^^11 ^i:;^]- ^<^S] 4^ ^5l-^(203)# 4^1 tb 

^ ^r>-f-4 4-^ ^51-^^(202)^ ^^V^-^^ 4^^!-^ H>£4 7] 



^(201)^ i^t^l?m-. <^14, ^^S^ 45- ^5l-5]-(203) ^ 4H ^>S(-ej-(202) 

^ 47^5}.^ 3l-^^4^i ^£4 71^(201)^ ^1^2]- ;^s:>^ 4:^ ^5l-^i-(203) ^ 4-S. ^ 

5j-B|-(202)^ 5f«-o)) i2E| JS.<y:(Tail profile)^ ^#-^(230)1- ^^^t>4. 

(230)^ ^^^^ 71:^(201)^ ^z^-sH S^^ll- ^^^^>^ ^^^4^i 



<34> oj&l^ 1-#^(230)1: ^^^$>fe <^£i 7>xl7> ^AM-, 4S.^ ^^li 

<35> ^ a1>5<i) ^^j. <^^^ 4h ^S1-^H203)^ ^1 

71-^1 ^ 4i£ ^2|ol] cfl^ 2:^^}^ ^o^^^S 1-#^(230)1- ^^^^ 

4h ^5^-s]-(203).^ 471^1-^4 ^1?]:^ .1 4^1 10% ^9}; CHF3 7l-^l- Al--g-2r}<^ 

4:£ ^^IW. ^14 , CHF3 7>ii- A>-g-^H 4-H ^z^-^ ^^l^i-T^ i-s^p] 

(Polymer )7l-^^AgE|^c-ll, 4-H a]z]- ^^^^ a]^ :g-o]- ^^1^1-71 4^4 #^11:^71- 
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^Sl-e|(203) ^Si-^K202)2^ *}-^o]l ^^Sji^x-^ ##-?-(230)7> ^^^^ 

<36> :^ ^^11 4,x> ^el cg^o^ aflj^ ^3|-bV(203) ^ ^flj^ a].5|-oV(202)# ^1 

Aiz| A], TEij^ ^ Si- 203)^4 ^S|-e]-(202)^ ^^till- 
1-#^(230)1- ^^jl- ^ 9X^. # c-l ^xfla^o.^ ^^*>^ 4^4 45. 
(203)^ CF4 7}^^9\- CHF3 71-^^1- ol-g-^ ^zjr ^^^ o^s. A]y]^^t^], ^^^o.^ 
CF4 7fil- GHFs 7|^^:a.cf ^Ml?]:, CHF3 71-i-i- ^cf ^o] ^^^}^ 

^^■^^] ^^^]7} ^o}^]7] nfl^ofl >t>^BV(202)2] ^}:^oi] ;gA>^ 

CHF3 7}^^S^ CF4 71-^1^ 2:1 10:1^ Uj^S. ^-^^ ^ ^^^1^ ^ 

S- 15^51(203)21- sflH ^5l-Bi-(202)^ ^z]-^ nfl 71^(201)^ ^e]^ ^^^<^1 ^ 

#S|^ A]^^ ^z]- Al^(End Of Point; EOP)^S, ^^^H ^Jl, "^^-"^ 
(202)^ ^S|-.#(Oxide) ^^^o] -i] z]- .^^ A] ^ o.^ ^^^t!-i=f. 

<37> ^^7]^ ^o], Alz]- 7]-^^ ^ 4£ ^^1- ^l^^WM-, 311^ lsj-B^-(203) ^ 4 

S ^^^(202)S1 <^zl- ^^tlll: 3:^3:1-0^ dL;^]- ^e) 2flH ^21-^(203) ^ BflS- 

(202)S^ ^}-^oil 7^5^ J^-y^dail profile)^ l-#-^(230)7> ^ ^cf. 

<38> S. 2cl- %S9>ia. 3fl^(£ 2b^ 204)^ ^l7l^ i7>^E] ^^S] 

71^(201)^ ^I'^l^^l ^^4*H H^^1 (205)1- ^^^W. ^1«fl/^^f 

<:g'^S] 7HV;^>5l ^j-^o)l ^A^^ 2b^ 230)71- ^;^> 7HV45:i7> >4 
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^^^1(205)^ ^J--^ -S.A-l5^(205a)^1 ;gAl-i^cl o] 
^ S^^l(205)^ ^^--f- J£^iel(205a)7]- -f-^Tll 5|-^^ 

H^^l(205)l- ^^^*>7l ^oll^, aVS^fl 7]^^ Si^i ^1 

^^^^^l^V^ l-#^(230)7> ^ ^^S-^, ^flS. ^ ^n^-i: ^171 

^(201)^ ^4^H H^^l* ^^^§1-^ :^>'^! ^l7l^l;7l ^^V A^e^ 

<40> *|-^, ^^^1(205)1- ^^^*>7l ^*|: ^2]- A] ##^1- ol-g-sH :^^^1(205) 

^v:f SA^ell- ^#711 ^^^5}7l ^2^- ^^^^ <^si 7M $1 

<4i> ^ ^ytiV^o] tiV:£^] 7] ^(201)^ ^4 ^^^S- H^^](205)# ^ 

^^^1-^, ^^£^-11 71^(201)0] ^z]-^ ^] l-#-^(230)fe 

7} ^^^^4. 

<42> «o^^0.^, ^ ol^o^^^^« (230)4 71^(201) 

o)l t:fl*> ^IZ]- ^^ifltill- 2^|-B^)51 Alz^- O.^ aA^S^7]- ^1-711 

H^^U205)1- ^^^^ ^4. £ 4a ^ £ 4bl- ^^§>o^ ^4 ^Ml^>7l] ^ 

tgs].^ 4-8-4 ^4. £ 4a ^ £ 4b^ J£ 2c<=>ll^i H^^ll- ^^^4^ 44 ^^^1 
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^^1^11- rt^l-S] ^^£*c>lcf. ^ 4al- ^S^^}"^, ^51-4(203) ^ 

afla ^21-^(202)^ o]^'=>]^ l-t^(230)7i- ^ 

^<^M-1, l-#^(230)<^] cH?!- ^^Hl7l- «V£^1 71^(201)'?]:^ 

<^ 3-^]^ {205a) 7} ^i:^ ^^7} sjx] H^^U205)1- £ 4b 

1- #^*]-^, cf^l ##-^(230)<^l ^^til7> PEKPost Etch 

Treatment) ^^e^l-^^l^H, 4a^ ,230)1- ^^iT^^fi^Al H€^l(205)^^ ^^-^ 3. 

^ie^(205a)<^1 ^2j-^^>^^ ^^^^V<^>^^ ^]^^ H.^^l(205)# t>lnll, # 

#-^(-£ 4a5^ 230)^ ^J:^^]] 7l^(201)<^1 cfl^V ^eBu]^ ^4 yj-i ^oflA-] HBr 7} 
-^W ^^^1-^ 7l-^*}4. ^, l^V ^7Jf ^s]d\]^ HBr 7l->i5l -^^ 

# ^;^H^ 7l^(201)'?l-o] ^iz]-s]£^ 2^1- ^4 ^1<^1^ o.^ HBr 

7}^^ -B-^^ 4:diAl^ 4a^ 230)5^- B^^1(205)^ ^1-^ ^^is](205a) 

<43> olrcfl, Aj-7lo| o.^ H^^ll: ^ 7HV ^ ^>4^ 

<44> H 2dl- %^^^]-^, B^^l(205)7l- Dl]^5]:£^ ^^1 ^^^^] 1-^^^(206)^^ 

<45> i 2el- sj-tj-^ 7] 7)1^ o.^ 2))^ ^S)-Qi-(JE 2d^ 203) ^1-^2] 

2d^ 206)^ ^l7lsr>ji, 4H ^fl:^ 
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[^^^ Jl41 

<46> ^7]o]]A^ ^j^^ wj-'^^ "^l-S-^H STI T^s^ ^e^^^^ ^^^t}^ 

<47> ^ M]^^, ^^^^ «fl ^4 ^^^^ ^I^'^IM- ^Z^- 7>.fiSl 

2:^^H ^Efli- ^^t|-7l] ^-^^H , 

4 
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^^^^ 7l^^ ^^11- ^ 9X^. 



1020020068678 . '"^^V: 2003/4/17 

t 

[^^^J- 1] 
m^*} 2] 

^11 ^Hl 9X^^^, 

^^7l -^^71 ^El <=^^s] ^7] n^. ^Sj-^^ ;^l7lt!- ^ ^7l 1 
[^i^^ll- 31 . _ 

4 1 %H1 ^<^A^. 
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'» ■" .-. ,» -m.,^..^ 

, - I - . 

^1 3 $I<^^i, 

^V7l .^Z]- ^^^^ CF4 71-^1^ CHF3 7|-iS. ^^l^l-D^. ^1-71 

CHF3 71-^1- ^7] CF4 7]-i^iq- ^o] ^#sVo^ ^j-7l ^2l-#oll cfl tl: ^^till- ^7}^] 7]^ 

I^T^^ 5] 

^1 4 %H1 SX'^^, 

^7] CHF3 7]-^ ^ ^7] CF4 7l->i^ W]^^ 2:1 i^^] 10:1^ 

4 3 %H] 
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A]^^ Alz]- A]^^^ ^^sH ^^1$}-^ ^^^^ t}^ tiV^^l ^^}^ ^^1- 

[^^■^J- 71 • 

BJI^o] ^A^JE]P^, >^7l SS.efl;^l^iH ^7] :ii7]- ^^9] ^7] sflS ^ 

[^J^t 81 

4 1 ^i-^l ^^^i. 

-^1-71 S^^ll- ^^^^1-71. ^Z]- ^^j^ AJ.7] <^^o^ Aj-7] 7] 
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^1-71 l-#-S^<^l tfl*V ^Entil7l- Si:^^ PET 2^]- ^^l^j-c^ 

^J-'^. , , 

101 

^7] ##4 ^ 7l^cHl Ai^ti]^ Ajz]- 7]-^ ^oi]Ai HBr 7]- 

111 ' 

^ ^1-71 2^>^z^-/l<Hl^ 4>7l HBr 7}:i2] ^^^^J^ ft 

-^^ t^l 4^7] 3L^]^7} ^z|slH4 ^^^^ tiJrS 
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